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Ahtract-‘lk synthcsia of (IR, 2s. 3R)-and (IS. 2S, 3R)-2~N-bcnzoylamino)-l<2-furyl)-l, 3-butandiols (IS) and 
(16) from Mueoninc is described. The assignment of absolute configuration of the newly formed asymmetric 
center at C-l was based on the ‘H-NMR spectra of Mopropylidene derivatives 17 and 18. 

Of particular interest amongst higher carbon sugars is 
6-amino-6,8dideoxy-Dcrythro-Pgalactooctose flincos- 
amine) 1, a component of the antibiotic lincomycin 
which is active against a wide spectrum of gram-positive 
bacteria.’ Consequently the synthesis of lincosamine and 
its analogoues has received much attention. 

A general method for the stereoselective synthesis of 
monosaccharides from furan compounds2 has provided a 
possible route to higher-carbon sugars (i.e. heptoses, 
octoses, nonoses, etc) with a defined relative configura- 
tion of the side chain and pyranose ring. It has also been 
demonstrated that the optical purity of the starting furan 
derivative is retained in the final product,’ hence the 
applicability of this method to the synthesis of enan- 
tiomerically pure sugars of specified absolute configura- 
tion. 

Substituted furans of type 2 are required for the syn- 
thesis of 6-aminod,8dideoxyoctoses. In this report the 
synthesis of the two enantiomerically pure 
diastereoisomers of 2, with the absolute configurations 
(IR, 2S, 3R) and (IS, 2s. 3R), is described. 
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Our approach utilizes a known reaction of lithium salts 

of carboxylic acids with organolithium compounds 
yielding the respective ketones.’ Reaction of furyllithium 
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with salts of appropriate carboxylic acids should lead in 
theory to furan compounds with a side chain of any 
length and functionalization, e.g. we have found that 
lithium 2, 3-O-isopropylidene-2, 3dihydroxybutyrate (3) 
reacted with furyllithium to give an excellent yield of 
ketone 4, which, on reduction of the CO group, yielded 
two epimeric l42-fury])-I, 2, 3-butantriols 5; these being 
substrates for the synthesis of 8deoxyoctoses.’ 

PThreonine (a), an amino acid readily available in an 
opticalIy pure state, has been used as starting material in 
the present synthesis. The OH and amino groups of 
D-threonine have been protected by conversion,’ into the 
lithium salt of A-2-oxazoline (8). This reaction sequence 
proceeds with two inversions, one at each asymmetric C 
atom, and hence the oxazoline 8 obtained has the L-threo 
configuration. 

Reaction of lithium salt 8 with furyllithium in ether, 
THF or a THF-ether mixture, either at low temperature 
or under reflux, for 4-20 hr, afforded the expected ketone 
9 (Scheme) in only about 30% yield. Structure 9 was 
evident from analytical and spectral data. In the IR 
spectrum bands at 1683 and 1643cm-’ confirmed the 
presence of a conjugated CO and C=N groups respec- 
tively. In the ‘H-NMR spectrum signals, corresponding 
to all the protons present in 9 (Experimental), have been 
assigned. 
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Side reactions are responsible for the low yield of 9. carbinols 13 and 14 the oxazoliae rings were cleaved by 
Depending on the reaction conditions, the formation of acid hydrolysis to give the N-beazoyl derivatives 15 and 
varying amounts of different side products have been 16, respectively. 
observed by tic. Three of these products have been The configuration at C-2 (S’) and C-3 (R) in compounds 
separated by column chromatography and the following 15 and I6 was evident from the method of preparation. 
structures, l&11 and 12, have been deduced on the basis In order to determine the conIiguration of the OH group 
of the ‘H-NMR spectra (Experimental) (Fig. 3). at C-l, compounds 15 and 16 have been converted into 

Treatment of ketone 9 with LAH yielded in the ratio the isopropylidene derivatives 17 and 18, respectively, by 
3: 1 two products 13 and 14 which were separated by treatment with 2,2dimethoxypropane. The ‘H-NMR 
column chromatography. The IR spectra showed that spectra allowed the assignment of the configuration at 
only the keto group had been reduced leaving the C-l on the basis of the following argument: It is known 
oxazoline C=N unchanged (1640 and 1638cm-I). In both that in case of 2,2dimethyl-1,3dioxanes substituted at 
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IR: ~~DH); 1615 (GO); 1580,1540. (Ph) cm-‘; (Found: C,65.4; 
H, 6.2; N, 5.1; Calc. for CIsHtlNOI: C, 65.4; H, 6.2; N, 5.1%). 

(lR, 25,3R)- 1,3 -0 - ~sop~p~~~~e - 2 - (N-b~z~y~~~~~~~ - I, 3- 
butandid (17), 
To a soin of 15 (0.3 g, 1.1 mmoi) in dimethoxypropanc (5 mt) 

was added p-T&H (1Omg) and the mixture was left overnight, 
then neutralized with a drop of triethylamine. Solvent was 
removed by evaporation and the residue partitioned between 
ether and water. The ether phase was washed with water, dried 
and evaporated to give 17 (0.32g, 9X7%), m.p. 142-144”; la]n 
+ 29.08” (cl, CHCI,); IR: 3510 (NH); 1670 (Go); IS&l525 (Ph) 
cm-‘; ‘H-NMR (CDCI~, 8): 7.75-7.65 (m, 2H) and 7S6-6.96 (m, 
4H, aromatic); 6.65 (bd, IH, JzHH = lO.OHz, NH); 6.35 Id, lH, 
J = 3.7 Hz, furan); 6.0 (dd, IH, J = 3.7 and 2.5 Hr., furan); 4.93 (d, 
lH, Jt2 = 1.3 Hz, H-l); 4.40 ~dxdxd, IH, Jz3 = 1.7 Hz, H-2); 3.80 
(dq, lH, Js,,= 62Hx, H-3); 1.44 (s, 3H, CHd; 1.8 (s, 3H, CH,); 
1.15 (d, 3H, 4-CHs); (Found: C, 68.4; H, 6.7; N, 4.3; Calc. for 
C,,HsrNO,: C, 68.5; H, 6.7; N, 4.4%). 

(IS, 2S, 3R) - I,3 - 0 - IsopropulidmL, - 2 - ~~-b~~o~~u~i~~ - 1, 
3 - b~ta~~~~ (18) 

Using the preceding procedure, 16 was converted to 18 (9596 
yield), m.p. 11 I-114’; [a]u + IoS.1” (cl, CHCI,); IRz 3340 (NH); 
1645 (GO); 1585,155O (Ph) cm-*; ‘H-NMR (CDt&, 6): 7767.62 

(m, 2H) and 7.16-6.98 (m, 4H, aromatic); 6.81 (bd, IH, JZHH = 
9.95 Hz, NH); 6.37 {dd, IH, 3 = 3.7 Hz, furan); 6.0s (dd, IH, J = 3.7 
and 2.5 Hz, f~an)~ 5.01 (dxdxd, IH J,, = 6.1, Jsl = 3.7 Hz, H-2); 
4.86 (d, lH, H-l); 4.30 (dq, lH, JfA - 6.2 Hz, H-3); 1.45 (s, 3H, 
CH,); 1.23 (s, JH, CH,); 1.18 (d, 3H, 4-CH,); (Found: C, 68.5; H, 
6.8; N, 4.3: Calc. for &H2,N0,: C, 68.5; H, 6.7; N, 4.4%). 
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